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Method for preparation of a bagasse based matrix
for immobilisation of enzymes has been developed.
n-Rhamnosidase has been immobilised on the bagasse
based matrix and Km, pH and temperature optima of
the immobilised enzyme preparation have been found
to be 1.25 mM, 3.8 and 60°C respectively. These va-
lues compare well with the reported values of Km, pH
and temperature optima of 1.52 mM, 3.5 and 5rC
respectively for the enzyme in solution phase..
The use of enzymes as organic synhetic reagents
is one of the emerging areas of organic chemis-
try'. Generally enzyme catalysed reactions are ef-
ficient, specific and occur under much milder
conditions hence these are of great industrial im-
portance+'. However, the use of enzymes in solu-
tion phase is not economical because after each
batch of reaction, the enzyme has to be denatured
and separated from the product. The wayout to
this problem is to immobilised the enzyme on sol-
id support and use it as a heterogeneous catalyst.
Most of the solid matrices which are used for en-
zyme immbilisation are expensive", There is a
need to develop matrices for immobilisation of
enzymes from inexpensive indigeneous materials.
Keeping this point in view a bagasse based matrix
for' immobillsation of enzymes has been deve-
loped and its applicability in case of immobilisa-
tion of naringinase has been demonstrated. Narin-
ginase is an enzyme complex containing two acti-
vities, an a-rhamnosidase activity [EC.3.2.1.40]
which splits naringin (4,5,7-trihydroxyflavanone:..
7-rhamnoglucoside) to prunin (4',5,7-trihydroxy-
flavanone- 7-glucoside) and rhamnose and a f3-
glucosidase activity [EC.3.2.1.21] which hydro-
lyses prunin to naringenin (4',5,7 -trihydroxyflava-
none) and glucose', Since n-rhamnosidase activity
of naringinase is more important due to its use in
the debittering of citrus fruit juices", in clarifica-
tion of fruit and vegetable juices 7, in deglycosyla-
tion of chloropolysporin", in the manufacture of
Note
rhamnosev'? and in determination of rhamno-
sidesll,!2, only this activity of the immobilised nar-
inginase preparation has been followed using rr
nitrophenyl-u-i-rhamnopyranoside as the sub-
strate.
Naringinase and its substrate rrnitrophenyl-a-L-
rharnnopyranoside were procured from Sigma
Chemical Company, St. Louis, USA. All other
chemical were either from CDH (New Delhi) or
from Loba Chemie (Bombay) and were used
without further purifications.
Dry bagasse pieces collected from local sugar-
cane juice making shop were crushed to particles
in mortar with pestle. One gram of these particles
(dia < 0.1 em) after thoroughly washing with
glass double distilled water, were treated with 10
mL of 0.2 M sodium metaperiodate and incubat-
ed in dark for 16hr at 25°C. The particles were
washed with water, then with 3% sodium thio-
sulphate and finally with water. These activated
particles were treated with 50 mL of 10% diamin-
ohexane and pH was adjusted to "" 11. The solu-
tion was stirred at 25DC for 24 hr. The particles
were washed first with 25 mL of 0.1 M sodium
acetate/acetic acid buffer pH 4.8, then with 25
mL of 0.1 M borate buffer pH 8.5 and finally
with distilled water and pH was adjusted to 10-11
with 1 N NaOH. The particles were then treated
with 50 mL of 1 M sodium borohydride, pH was
adjusted to 10-11 and the solution was stirred for
15 hr at 4DC. The resulting matrix- was treated
with 1.5 mL of 2.5% aq. glutaraldehyde for one
and half hr at room temperature. The excess glu-
taraldehyde was removed by washing 10 times
with distilled water. The resulting activated matrix
was treated with 1 mL naringinase solution 50
mg/mL in 0.2 M sodium acetate/acetic acid buf-
fer pH 4.0 and the solution was left overnight in a
fridge at 4DC. The unreacted enzyme was re-
moved by decanting the solution from the matrix
and the matrix was washed with the same buffer
containing 1 M NaCI to remove the non-covalen-
tally bound enzyme. The immobilised preparation
of naringinase so achieved was preserved in 0.2
M sodium acetate/acetic acid buffer pH 4.0 at
4DCin the fridged before use.
The chemical transformation during the prepar-
ation of the matrix and immobilisation of the en-
zyme are shown in Chart I.
Bagasse particles with ::::..::::j
surface alcoholic groups ----7~.:3- CHzOH
i Treatment with NaI04
Bagasse particles with
surface aldehydic groups ----~) ~ -CHO
1 Treatment with diaminohexene
Bagasse particles with
surface amino groups --7 1-C=N-(CH2)6-NH2
l Treatment with NaBH4
Bagasse particles with





1 Treatment with enzyme
Bagase particles with
enzyme attached at the
surface
~-CH-NH-(CH2)6 -N =CH-(CH2)3CH=N-E
where E stands for enzyme,
Chart I
The n-rhamnosidase activity of the immobilised
enzyme preparation was determined spectropho-
tometrically by monitering the liberation of P:
nitro phenolate at A= 400 nm using molar extinc-
tion coefficient 21.4 mm "! cm-I. The assay solu-
tion (3 mL) in the cuvette contained mentioned
concenmtration of the substrate and the immobi-
lised enzyme in 0.2 M sodium acetate/acetic acid
buffer pH 3.5 maintained at temperature 5rc.
UVNIS Spectrophotometer Hitachi (Japan) mod-
el U-2000 fitted with an electronic temperature'
control unit has been used for the spectropho-
tometric measurements. The equipment has the
facility to stir the solution in the cuvette using a
tiny magnetic flea. The steady state velocity was
determined by taking the difference of absorbance
value of a solution stirred for a fixed interval of




















Fig. I-Dependence of the activity of the enzyme of pH.













Fig. 2-Dependence of the activity of the enzyme on temper-
ature. Substrate concentration is fixed at 2 mM and tempera-
ture has been varied
The double reciprocal plot of a-rhamnosidase
immobilised on bagasse based matrix was linear
one. The Km value determined for immobilised
enzyme is 1.25 mM which compare well with the
Km value of 1.52 mM reported' for the enzyme
in solution phase. Thus, it is obvious that the im-
mobilisation of the enzyme on bagasse based ma-
trix does not change its Km value appreciably.
The activity - pH profile of the immobilised
a-rhamnosidase is shown in Fig. 1.1The !pH opti-
mum of the immobilised preparation is 3.8 which
is not much different from the pH optimum of 3.5
reported" for the enzyme in solution phase.
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The activity-temperature profile of the immobi-
lised enzyme preparation is shown in Fig. 2. The
temperature optimum of the immobilised enzyme
is around 60°C which also compares well with the
reported temperature optimum value of src for
the enzyme in solution phase.
Thus bagasse based matrix does not change ap-
preciable the Km, pH optimum and temperature
optimum of a-rhamnosidase after- immobilisation.
The immobilised preparation does not loose its
activity for more than a month if kept in the
fridge. Moreover the bagasse based matrix is non-
toxic and the starting material is cheaply available.
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